Most people think of El Niño as a slight warming of ocean temperatures in the Pacifi c accompanied by storms, heavy precipitation, and unusual weather patterns.
The El Niño-Southern Oscillation phenomenon is in certain aspects similar to business cycles, with irregular fl uctuations varying from 3 -7 years in length, see Figure 1 . One side of the ENSO cycle, the warm phase, is called the "El Niño" and lasts about 12-18 months in length. The other side, the cold phase, is called "La Niña" and lasts a similar length of time. In this research we ask whether or not the ENSO climatic phenomenon has an effect on business cycles and commodity prices around the world.
In an El Niño event, humid regions tend to dry out and experience drought, while desert regions receive large amounts of rain and become subject to fl ooding. Tropical storms and hurricanes are diverted from their usual paths and hit regions unaccustomed to their occurrence. El Niño can therefore have dramatic effects on storm incidence, hurricanes, fl ooding, droughts, forest fi res, and smog formation. These changes in weather patterns can have a potentially large impact on the economy because they can have critical effects on agriculture, fi shing, and construction. La Niña, on the other hand, is just the other side of the same ENSO phenomenon, and its effects are just the opposite of those of El Niño. For example, while El Niño brings rains to the west coast of South America, La Niña brings drought.
Because of the enormity of the ENSO effect and its subtle linkages with other climatic oscillations around the world, ENSO displays effects reaching far beyond the realm of the Pacifi c Ocean region. A modest warming of the equatorial Pacifi c waters by 1° -2° C during an El Niño event can have dramatic effects upon climates thousands of miles away. For the United States, an El Niño event typically means heavier rains and fl ooding in California, generally warmer winters in the Northeast, increased rainfall in the South, diminished tornadic activity in the Midwest 3 , and a decrease in the number of hurricanes to hit the East coast.
For South America, the El Niño brings drought to Venezuela and northeastern Brazil, an increase in forest fi res in the Brazilian rainforest, but increased rainfall in Southern Brazil, Uruguay, and Argentina. The very arid west coasts of Peru and Chile experience dramatically increased amounts of rainfall, leading to fl ooding, and in the spring, remarkable amounts of vegetation and abundant crops. For this reason, the years in which El Niño occurs were traditionally known in Peru as "años de abundancia," -years of abundance. However, the El Niño is better known for greatly reduced fi sh catches off the west coast of South America, due to the warmer waters, a decreased ocean upwelling, and a decrease of surface nutrients in the water to support sea life.
For the western Pacifi c, including Australia, Indonesia, Southeast Asia, the Philippines, Oceania, Fiji, and Micronesia, an El Niño event brings drought. The usually abundant rainfall shifts eastward away from Southeast Asia and Australia toward South America. This results in a lack of rainfall, drought, a loss of crops, uncontrolled forest fi res, and sometimes creates a huge smog problem over the Southeast AsianAustralian region. A persistent El Niño related heavy smog occurred in Southeast Asia in 1997, a consequence of drought and forest fi res in Indonesia.
For China, an El Niño event results in a dry year and fewer typhoons for northern China. Conversely, the El Niño brings heavy rains and fl ooding to southern China, in essence inverting the precipitation patterns between north and south. For India
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and Pakistan, ENSO events tend to suppress the summer monsoons, thus bringing drought to the subcontinent. The El Niño is also correlated with drought in southern and eastern Africa. From this list of climatic effects it is clear that the El Niño phenomenon has global consequences. A La Niña event is associated with a reversal of the above results.
LITERATURE REVIEW
Much has been written in the meteorological and oceanographic literatures about El Niño and its effects on agriculture and fi sheries, and on storm activity. Most of this literature is microeconomic in approach. Costello, Adams, and Polasky [1998] found that the variability in the fi sheries, especially in the salmon stocks of the US Pacifi c northwest, depends on variability in the climate. Dalton [2001] fi nds that El Niño has positive effects on the abundance of albacore and negative effects on Chinook and squid in Monterey Bay. Jordan [1991] found that the fi shing industry output along the west coast of South America did indeed decline during El Niño years. Legler, Bryant, and O'Brien [1998] attempted to estimate the impact of ENSO climate anomalies upon US crop yields over the period . Using a simulation model they studied seven crops: barley, cotton, corn, rice, sorghum, soybeans, and wheat. The crop yield effects are dependent upon an interaction of temperature, precipitation, weather variability, location, and timing. They noted that the impacts depend largely on the region and on the crop, with some regions and some crops being harmed and others enhanced. Handler and Handler [1983] , Letson and McCullough [2001] , and Roll [1984] also fi nd correlations between the ENSO phenomenon and crop production and prices. Kreitner, Smith, and O'Brien [2000] found a signifi cant increase in extreme storms and fl ash fl ood frequency in Colorado and South Dakota during the onset summer of an ENSO warm phase over the last decade. On the other hand, Knowles and Pielke [1993] and Bove [1999] found reduced tornado activity in the southern plain states during an El Niño event, while a La Niña event is correlated with large tornado outbreaks and more devastating tornadoes. Gray [1984] and Richards and O'Brien [1996] found that El Niño events were associated with reduced hurricane activity in the United States. Bove et al [1998] found that the probability of two or more hurricanes making landfall in the United States dropped from a normal 48 percent to a low 28 percent during an El Niño event. Conversely, that probability rose to 66 percent during a La Niña event. Bidegain and Krecl [1999] , Ropelewski and Halpert [1987; 1989] , and Grimm et al [1998] studied the impact of El Niño on the temperature and rainfall in South America and found that ENSO brought above average rainfall to southern Brazil, Uruguay, and eastern Argentina. Adams et al [1995] estimated the value of improved ENSO forecasts in the Southeastern United States. They found that a perfect forecast of ENSO events is worth $145 million. These potential savings (from a perfect forecast of ENSO events) are relatively small relative to the size of the US economy (about .0021 percent of GDP or less). Keppenne [1995] employed multichannel singular spectral analysis, a time series form of principal component analysis, to examine the relationship between El Niño and soybean futures prices. He found a statistically signifi cant ENSO signal in soybean futures prices, suggesting that El Niño had an impact on the production of soybeans. He also found that wheat and corn futures prices did not respond signifi cantly to the ENSO variable.
Most of these studies are microeconomic in nature, focusing on individual markets. However, relatively little has been written about the effects of El Niño in the economics literature, and even less has been written about the macroeconomic effects of El Niño. Probably the most comprehensive study until now of the macroeconomic effects of El Niño is Brunner [2002] , which attempts to quantify the worldwide impacts of El Niño upon GDP growth, consumer prices, and commodity prices for an aggregate of countries. Using quarterly data over the period 1963-1998, Brunner uses graphs, Granger causality tests, vector autoregressions (VARs), and impulse response functions to test the effects of El Niño upon an aggregate of world commodity prices, aggregated G-7 consumer price infl ation, and GDP growth. He fi nds that El Niño has "economically important and statistically signifi cant" effects upon world commodity prices and that it accounts for almost 20 percent of the movements in world real commodity price infl ation over the period. He also fi nds that El Niño accounts for about 10-20 percent of the movements in the aggregate G-7 consumer price infl ation and aggregate G-7 GNP growth.
A weakness of the Brunner paper is that, instead of looking at the El Niño effects on individual economies, it aggregates the relatively large and diversifi ed G-7 economies together, and tests this aggregate of G-7 economic growth for an El Niño effect. Using an aggregation of economies does not appear to be a reasonable approach because aggregation would increase the probability of a cancellation of positive and negative El Niño effects that might appear. It is more likely that one would fi nd El Niño effects if one analyzed smaller, less aggregated, and less diversifi ed economies, especially those economies in the actual El Niño regions of the Pacifi c Basin, instead of the G-7 economies. It would seem more probable that the El Niño would display larger effects on the more heavily agriculture or fi shing oriented economies in the Pacifi c region, like the economies of Central America, the west coast of South America, Australia, Oceania, and Southeast Asia.
The present paper generally follows Brunner's research strategy, except that we test the various countries and commodity prices individually instead of in the aggregate, we use Granger causality tests instead of impulse response analysis, and we study developing countries, which would seem to be more susceptible to the infl uence of the El Niño. We expect the ENSO to have a greater infl uence upon the smaller, less diversifi ed economies, coastal economies, heavily agricultural economies, and maritime economies, especially in the Pacifi c.
In a fi nding somewhat contrary to that of Brunner, Norrbin and Schlagenhauf [1988] , examining the sources of macroeconomic fl uctuations in the United States, found that weather variables are insignifi cant at explaining regional fl uctuations in the US.
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THE ECONOMIC MODEL
An El Niño event can have effects on economies primarily via its effects on temperature, precipitation, and storms upon fi sheries and agriculture, and also its effects on heating, cooling, and snow removal. Additionally the effects of increases in fl ooding, mudslides, hurricanes, and tornados may be sizeable.
According to portfolio theory, the El Niño effect should be relatively strong for small and/or less diversifi ed developing countries. Conversely, the El Niño effects should have a diminished impact on geographically large or well-diversifi ed economies. It should have even less effect upon an aggregation of countries or commodities because of the consequences of diversifi cation and the cancellation of positive and negative effects. The bottom line is that larger countries and more diversifi ed countries should be relatively less affected by ENSO fl uctuations than smaller, less diversifi ed countries, everything else held equal. The ceteris paribus assumption is necessary because it is always possible for a vulnerable large country to be more strongly affected than a smaller country if it has characteristics more vulnerable to El Niño effects. A good example is India, which is very dependent upon the seasonal monsoons for agriculture.
This theoretical diversifi cation result is supported by Changnon's [1999] empirical fi ndings for the US, in which different regions are affected differently by El Niño, leading to a cancellation effect. Such fi nds are also refl ected by the history of El Niño effects in China and Brazil where in both countries the northern and southern regions are affected in opposite ways. During an El Niño the northern regions of both countries experience drought while the southern regions experience heavier than normal rainfall, and during a La Niña the effects are reversed.
Needless to say, this simple asset diversifi cation model oversimplifi es the El Niño effect and ignores other issues of the phenomenon. For example, we use a univariate measure (the SOI index) to gauge the strength of the ENSO, when in fact the phenomenon is multidimensional. The El Niño phenomenon displays random patterns in the distribution of its effects, and the geographical distribution of temperatures and atmospheric pressures of El Niño may differ from episode to episode. The effects of El Niño may be largely felt in Peru during one episode, and perhaps more strongly felt in Central America in the next episode. Therefore our measure of the El Niño effects is imperfect because it neglects the geographic dimensions and variability of the phenomenon. Consequently different El Niño events of equal SOI intensity may look quite distinct when plotted on a weather map, and may have markedly different economic effects on a given region from event to event.
Additionally, although the occurrence of an El Niño may affect the incidence or probabilities of storms or hurricanes, it does not guarantee that the storms will occur. For that reason, sometimes the El Niño may be accompanied by storms, and sometimes it may not. This randomness will further weaken the correlation between El Niño and economic growth.
These factors would tend to weaken the correlation between the ENSO phenomenon and the annual weather, and hence weaken the correlations between the SOI and macroeconomic performance.
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THE METHOD OF ANALYSIS AND THE DATA
Our sample includes countries selected on the basis of their proximity and vulnerability to the ENSO effects. We also examine a number of larger, advanced countries, less likely to be affected. The developing nations in the sample include Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador, India, Indonesia, Malaysia, Mexico, Peru, Philippines, South Africa, and Thailand, while the more developed countries include Australia, Canada, France, Germany, Italy, Japan, the United Kingdom, and the United States. Since a relatively long time series is required in order to include a number of El Niño cycles, we should pay more attention to the annual data rather than the more numerous quarterly or monthly data. 4 The most common and important index used to measure the strength of the ENSO phenomenon is the Southern Oscillation Index (SOI). The Southern Oscillation Index is based on monthly deviations from the monthly mean in the air pressure differential between Tahiti and Darwin, Australia.
5 The SOI usually ranges between -35 to +35, with large negative numbers indicating an El Niño event and large positive numbers indicating a La Niña condition. The SOI is usually calculated on a monthly or annual basis, because daily or weekly values are not very useful for measuring ENSO effects, due to the daily fl uctuations in weather and air pressure. 1982-1983 and 1997-1998 were among the strongest of the century.
The object of the investigation is to analyze the data for any correspondence or correlation between the business cycles of the sample countries and the El Niño-Southern Oscillation fl uctuations. For the business cycle variables we use the real GDP growth rates and infl ation rates for each sample country. We use individual commodity price infl ation rates to study the effect of El Niño events on commodity prices. As a measure of the strength of El Niño episodes we use the monthly Southern Oscillation Index (SOI) for the month, averaged for the quarter, and averaged for the calendar year, depending upon the analysis.
6 For the analysis we examine graphic evidence, correlations, and tests of Granger causality. 7 In order to perform valid tests and to prevent the fi nding of spurious correlations, we fi rst tested the variables for non-stationarity using an Augmented Dickey-Fuller (ADF) test, see Engle and Granger [1991] . 8 While most of the national GDPs (in logs), CPI prices (in logs), and commodity prices (in logs) were found to be I(1) nonstationary, the El Niño indicator, the Southern Oscillation Index (SOI), was found to be I(0) stationary. Consequently there was no possibility of meaningful cointegration between the El Niño index and the logs of national GDPs and prices. 9 For that reason, the logs of the nonstationary GDP and price variables were differenced in order to achieve stationarity, and the subsequent analysis were done with the log differenced data, y t , i.e., growth rates and infl ation rates.
For the Granger causality tests we estimated equations of the following form:
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The usual Granger causality test relies on the "arrow of time" to distinguish the direction of causality by using only lags of the explanatory variable being tested. However, here the ENSO explanatory variable (SOI) is clearly exogenous. For that reason we can include a contemporaneous term (with no lag) which allows us to test for the contemporaneous effects of El Niño. 10 The modifi ed Granger causality test is then a joint hypothesis test on the γ i coeffi cients using an F-statistic. With this test we are testing the signifi cance of the SOI (the Southern Oscillation Index) in explaining the Δln y t variable. The use of the lagged Δln y t-1 's is a proxy for the effects of other explanatory variables. As always, the Granger causality test is subject to the criticism that it omits other crucial explanatory variables and that therefore the results are subject to omitted variables bias. For that reason we have also redone the Granger tests using other exogenous variables such as oil price infl ation or, in the case of Chile, copper price infl ation. The results from these tests do not change the results from those reported here.
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THE EMPIRICAL RESULTS
Graphs, correlations, and tests of Granger causality were used to study the relationship between El Niño and economic activity. In general the ENSO (represented by the SOI index) displayed surprisingly few signifi cant negative or positive effects upon the business cycles of the countries studied. These neutral results may be partially explained by the fact that the El Niño phenomenon has both positive and negative effects upon economies, and these effects may tend to cancel each other out. This is especially true for economies which are geographically large, as Changnon [1999] found for the US.
In addition to this cancellation effect, for large diversifi ed economies like the United States, only a small percentage of the economy is accounted for by the agriculture and fi shery sectors. Less than 2.0 percent of US GDP is in agriculture, and fi sheries account for an even smaller part of the economy. Consequently, even a large negative shock to a major agricultural region in the US (highly unlikely) would not seriously affect the overall economy. World trade would tend to ameliorate the effects of any large agricultural crop failures. Moreover, the effects of El Niño may be positive or negative depending upon the crop in question.
The effects of El Niño are more likely to be more signifi cant for smaller, less diversifi ed economies, dependent on single-crop agriculture or fi sheries. Consider the percentage of national GDP in production in agriculture, hunting, forestry, and fi shing of various countries. The amount of agriculture, hunting, forestry, and fi shing as a percentage of GDP in Latin America is relatively high (from 5.2 percent to 13.0 percent), and the percentages for the south and southeast Asian countries are even higher (from 11.3 percent to 29.3 percent), making their economies more vulnerable to climatic fl uctuations. India, with a very high proportion of the economy (almost 30 percent) involved in agriculture, may be especially vulnerable. In contrast, the more developed countries have dramatically lower percentages of GDP devoted to agriculture, hunting, forestry, and fi shing (1.2 percent to 4.0 percent), and are therefore likely to be less vulnerable to fl uctuations in weather and climate. Figure 2 shows the graphs of the GDP growth rates of various selected nations in comparison with the SOI index. If El Niño were responsible for part of the national business cycle, one might expect to see a certain amount of correspondence between the two. However, in these examples it is diffi cult to discern any real degree of correspondence between the SOI and the growth rate of the countries studied, except perhaps for South Africa and Australia, and for certain events, India. Table 1 reports the correlations and tests of Granger causality between the El Niño Southern Oscillation Index (SOI) and the annual GDP growth of some twentytwo nations. In particular we are most interested in robust results for a country in which there is repeated evidence of statistical signifi cance for various lag lengths and frequencies. The data is annual, spanning from 1951 to 2000 for most countries. A negative value of the SOI index indicates the occurrence of an El Niño event. If the El Niño event has a negative effect upon an economy (as one might expect) 12 , one would expect to observe a positive correlation between the SOI index and GDP growth. In this table sixteen out of twenty-two countries display a positive correlation between GDP growth and the SOI index. However, only fi ve of the countries have correlation coeffi cients with SOI that are statistically signifi cant. Testing the proposition that the ENSO (SOI) Granger causes GDP growth, columns three through four display the results of Granger causality tests with a contemporaneous term and one annual lag, and columns fi ve through six display the results of Granger causality tests with a contemporaneous term and two annual lags. It is unlikely that an El Niño event would take longer than two years to have an impact on the economy. South Africa and Australia, and perhaps India and Mexico, are statistically signifi cantly infl uenced by El Niño. None of the other countries show statistically signifi cant evidence that the El Niño-Southern Oscillation Granger causes national GDP growth. India is perhaps a special case because the timing of the vital annual monsoon rains depends to a large extent upon effects from the Southern oscillation and because of India's reliance on agriculture. Interestingly, it is the research into the monsoon variability in India that led to the original discovery of the Southern Oscillation in 1924. When oil price shocks were added to the Granger causality test specifi cation, the results were largely unchanged. Table 2 reports the same correlations and causality tests using quarterly data. 13 Note that some of the countries either do not report quarterly data, or report only substantially shorter time series. Again South Africa and Australia stand out as nations greatly infl uenced by El Niño, and these results appear to be quite robust. However, for the other countries the largely neutral results seen in the annual data are echoed in the quarterly data, and there is little sign that El Niño is an important factor in economic growth or business cycles for most of the economies. The quarterly correlations between the SOI and GDP growth are generally smaller and less signifi cant than the annual ones. However, some countries, such as Costa Rica and Malaysia show statistical signifi cance in the Granger causality tests at some horizons. Surprisingly, India shows less statistical signifi cance, but this may be due to the paucity of quarterly observations. India, South Africa, and Australia are three countries that, because of their geographies and histories, we expect to be most infl uenced by the El Niño effects. However, most of the other countries appear to be little affected by El Niño. These results are unchanged when oil price infl ation (or, in the case of Chile, copper price infl ation) is added to the Granger causality test. 
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Correlations and causality tests between SOI and GDP growth
FIGURE 2 GDP Growth and the SOI Index
Correlations and causality tests between SOI and CPI infl ation
There appears to be little graphic correspondence between the SOI index and the infl ation rates. Table 3 reports the correlations and tests of Granger causality between the El Niño southern oscillation index (SOI) and the annual CPI infl ation for the same 22 nations. Since a negative value of the SOI index indicates the occurrence of an El Niño event, in theory, if the El Niño event is assumed to have a negative effect upon production and supply, one would expect an increase in infl ation, and therefore a negative correlation between the SOI index and infl ation. On the other hand, if El Niño had a negative effect upon the demand for goods or a positive effect upon supply, the El Niño effect on prices might be negative, hence producing a positive correlation between SOI and infl ation. In this table thirteen of the twenty-two nations display a negative correlation between the SOI and the infl ation rate, of which only one is signifi cant. Interestingly, Chilean infl ation is positively correlated with SOI, and therefore negatively corre-lated with El Niño. This makes sense because for Chile, the El Niño means heavier than normal rains and a better harvest, and is therefore associated with "years of abundance." Thus in the case of Chile we see a positive supply shock for agricultural goods. However this relationship disappears in the Granger causality tests. For South Africa the El Niño means drought, and the correlation is correspondingly negative and signifi cant, as is the Granger causality test with a contemporaneous term and one lag. Surprisingly, the only other statistically signifi cant results are between SOI and the infl ation rates of three of the developed countries. This is a plausible fi nding for Australia because it is directly subject to severe drought during an El Niño event. For the UK, this positive correlation could be due to the decreased price of heating oil during an El Niño event. The signifi cant Granger causal effect on Japanese infl ation appears to be weak and does not reappear in the quarterly and monthly data. The same pattern does not appear in the quarterly data in Table 4 nor in the monthly data.
14 For the quarterly data in Table 4 , most of the correlations between the SOI and the CPI infl ation rates are smaller than those in the annual data, while they are statistically more signifi cant due to the increased number of observations. However, the Granger causality tests show much less statistical signifi cance, especially for the developed nations. This may be partly due to the shorter period of the quarterly data (1957.1 -2001. 3) relative to the annual data (1950 -2001) . On the other hand, we see an increased statistical signifi cance for the Philippines infl ation rate at the four and six quarter horizons.
As for the monthly data results, most of the correlations are even smaller. The smaller correlation coeffi cients are likely due to the fact that the monthly changes in infl ation have little to do with the El Niño effects and are probably just introducing more noise into the analysis. In the Granger causality tests, only the Philippine infl ation rate at the twelve-month horizon is statistically signifi cant. Overall, what is most striking about these results is the lack of statistical signifi cance between the El Niño SOI and the CPI infl ation rates of the countries examined. Figure 3 displays the graphs contrasting the SOI index and the commodity price infl ation rates for a selected set of commodities. The graphs show only a modest degree of correspondence. Table 5 reports the correlations and the tests of Granger causality between the SOI index and the annual commodity price infl ation rates for fi fteen commodities. In general, again, if El Niño has a negative impact on production, one would expect to observe negative correlations between the SOI and the commodity infl ation rates. However, in certain cases, an El Niño event may have salutary effects on the production of certain commodities in certain regions. Negative correlations are found for seven of the fi fteen commodities and positive correlations for eight of the fi fteen commodities. However, only maize and sorghum display statistically signifi cant correlations, and these are both positive. One might note that much of the world maize crop comes from the US Midwest, which experiences higher temperatures during an El Niño event and higher production yields, as noted by Handler and Handler [1983] .
Correlations and causality tests between SOI and commodity price infl ation
In the Granger causality tests with a contemporaneous term and one annual lag, there is evidence of statistically signifi cant Granger causality between the SOI and commodity price infl ation in maize and sorghum. In Granger causality tests of a contemporaneous term and two annual lags, there is signifi cant evidence of Granger causality between SOI and price infl ation in maize, sorghum, and soybeans. Rice price infl ation is nearly signifi cant at one and two annual lags. Table 6 report the same correlations and Granger causality tests using quarterly data. Using higher frequency data gives the advantage of having a greater number of observations. It also gives a higher resolution view of the effects of El Niño upon the economy and may capture more of the seasonal effects. In Table 6 , which uses quarterly commodity price infl ation, we fi nd that SOI has a statistically signifi cant effect upon maize price infl ation at the two quarter, four quarter, and almost at a six quarter lag length, and it consequently appears that maize price infl ation is affected by the El Niño effects. Coconut price infl ation appears to be Granger caused by El Niño at four and six quarter lags, while the price infl ation of palm oil is signifi cant at six lags and almost signifi cant at two and four lags. Rice price infl ation is signifi cant at two lags.
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FIGURE 3 Commodity Price Infl ation and the SOI Index
Analyzing the same statistics using monthly data (1957.01-2001.10) , all the statistics are insignifi cant, in spite of the greater number of degrees of freedom. 15 This may be because the El Niño effects take time for the effects to be realized and the results of El Niño might not be felt until the end of the growing season. It may also be that because of the volatility of monthly weather fl uctuations, the use of monthly data may simply be adding more noise to the regressions. Overall the most robust fi ndings for commodity prices appears to be that El Niño has a signifi cant effect on the commodity price infl ation for maize and a sometimes signifi cant effect on coconuts, palm oil, rice, and sorghum. The prices of other commodities do not appear to be signifi cantly affected by El Niño events.
CONCLUSION
The major question studied here is the effect of the El Niño-Southern Oscillation (ENSO) phenomenon upon business cycles -that is, what are the effects of El Niño upon economic growth, consumers' prices and commodity prices in the nations most exposed to the El Niño? This is an important question because nations strongly affected by El Niño may desire to engage in counter-cyclical macroeconomic policy in order to soften the effects of the phenomenon. The global effects of the El Niño-Southern Oscillation phenomenon can actually be quite profound, and can affect the entire globe and many national economies on an episodic basis. Some commentators, such as Davis [2001] and Caviedes [2001] , say that the effects of El Niño are decisive in history, and they cite tragic famines and ENSO driven weather anomalies as critical historical events. However, those disasters occurred in a world with less free trade and less international relief, when regions were therefore more vulnerable to local conditions.
Overall we do not fi nd much evidence of a continuing and recurring effect of El Niño upon the growth rate of the national economies. The fi ndings are reminiscent of the historical rejection of Jevons' sunspot theory of business cycles. We do not fi nd the El Niño-Southern Oscillation to be a driving force behind national business cycles. The main exceptions are South Africa and Australia, and perhaps India and Malaysia, which appear to be affected adversely by El Niño events. In addition, we fi nd the effects of El Niño upon infl ation rates to be insignifi cant for most of the countries studied, except for South Africa, Australia, and the UK, and perhaps the Philippines. Similarly, while El Niño appears to have a signifi cant effect upon the price of maize and perhaps modestly upon the prices of sorghum, rice, coconuts, and palm oil, it appears to have had little effect upon the prices of most of the commodities studied.
Initially we believed that El Niño would have signifi cant effects upon the GDP growth and business cycles of the many of the countries studied -particularly upon the smaller and the less developed countries. It was felt that small countries with little industrial diversifi cation and countries located in the immediate region of the El Niño phenomenon (such as Peru and Chile) would be particularly vulnerable. However, an examination of graphs, correlations, and Granger causality tests reveal that the effects of El Niño upon national economies are generally statistically insignifi cant. It was therefore unnecessary to analyze the effects of country size, location, industrial diversifi cation, and level of development to gauge the vulnerability of an economy to El Niño effects.
These results contrast markedly with the results of Brunner [2002] who found signifi cant evidence of an impact of the El Nino SOI index upon the aggregate growth rates of the G-7 nations. Why are the results here different? We note three reasons. First, Brunner investigates only the most developed countries, and we study both developed and developing countries. Second, Brunner's paper reports results for an aggregate of the G-7 countries, whereas the present research analyzes the results for individual countries. We would argue that the relationship between the growth of individual countries and El Niño (SOI) is the more relevant question. Third, Brunner analyzes the relationship between the G-7 aggregate growth and the SOI index using a vector autoregression-impulse response-variance decomposition technique and does not report the direct Granger causality test results for the effects on GDP growth and infl ation rates.
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Why are our results so weak? First, it may be that the effects of El Niño episodes are actually small relative to the size of the economies. This is certainly true in the case of the US, as shown by Changnon [1999] . For most of the countries, the sizes of the agriculture and fi shery sectors of the economy are small relative to the rest of the economy. This fact would tend to make the countries less vulnerable to climatic fl uctuations.
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Second, it is important to note that some of the effects of El Niño are positive, and these positive effects will tend to offset some of the negative effects of El Niño. This is particularly true for economies with a variety of regions and a diversity of crops and industries. Due to the cancellation of positive and negative effects, the aggregate net effect may be negligible. This cancellation effect may be important even for LDC countries that are directly subject to the El Niño phenomenon such as Peru and Chile.
Third, the El Niño phenomenon is complex. The geographical distribution patterns of El Niño effects vary from episode to episode, thus the effects are not always the same. It is this characteristic of El Niño that the unidimensional SOI index fails to capture. Therefore, holding the SOI index constant, the El Niño effects on a national economy may for some episodes be large and for other episodes small.
Fourth, El Niño often changes the probabilities of storms and hurricanes hitting a given country. However, a change in probabilities does not guarantee that these storms will occur, nor can we directly observe the probabilities. All of these points will tend to weaken the correlation between the strength of the El Niño and economic consequences.
Finally, the current analysis does not take into consideration other factors behind the economic growth of these countries. A more detailed analysis of each country would involve the specifi cation of a detailed growth model for each national economy, in an effort to control for the effects of third factors. But this is beyond the scope of the current paper and will be addressed in future research. However, based upon the results of Norrbin and Schlangenhauf [1988] , it is our judgment that the results will not change.
Nonetheless, for certain localities within a country, the El Niño may have an important effect upon economic well-being. With the increasing knowledge of the existence of and the ability to measure and forecast El Niños, some of the negative ENSO effects might be ameliorated through the use of appropriate fi shing and agricultural policy responses to an El Niño or La Niña event, including improved fi shing strategies, irrigation, water storage, construction, and forest fi re preparation. As for policy implications, it is clear from the literature on El Niño that many regions and industries are affected by El Niño and can benefi t from the accurate forecasting of El Niño events. These regions and industries may then have the time to take countermeasures to ameliorate the effects of an El Niño event before it occurs. However, macroeconomic policy adjustments are not as necessary, because the El Niño phenomenon results in more of a redistribution of positive and negative effects, rather than an overall, unambiguous negative or positive shock. Therefore, it appears from the present research that it is not necessary for most national governments to make such adjustments to national fi scal and monetary policy to soften the effects of the ENSO oscillation. Rather, governments should be more concerned with microeconomic policy for particular regions or industries.
In an extension of this research, there is a need for more in depth study of the economic effects of El Niño on specifi c industries, commodities and localities. Another area for future research might be the study of the historical relationship between El Niño and business cycles. 
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1. Strictly speaking, El Niño refers to the ocean temperature effects of the El Niño-Southern Oscillation or ENSO phenomenon. However, for brevity, we will use the terms El Niño or ENSO interchangeably to represent the El Niño-Southern Oscillation phenomenon. 2. Davis (2001) estimates that the famine death toll over the 26 year period was between 30 and 60 million people. Similar fi gures are quoted by Grove and Chappell (2000) . 3. The connection between El Niño and tornadoes has still not been unequivocally demonstrated. 4. Using monthly industrial production indexes (IP) as a substitute for GDP data would not make sense because industrial production explicitly excludes agriculture and fi shing. months, but that method throws away information and relies on mere chance that the observation for the selected month is representative of the entire period. It was therefore judged that averages would be more representative of the period and would smooth the fl uctuations due to the vagaries of the weather.
